Kinetic studies on ribosomal proteins assembly in preribosomal particles and ribosomal subunits of mammalian cells.
Proteins were isolated from 80-S preribosomal particles and ribosomal subunits of murine L5178Y cells after short and longer periods of incubation with tritiated amino acids. The labeling patterns of ribosomal proteins were compared by two-dimensional polyacrylamide gel electrophoresis. The analysis of isotopic ratios in individual protein spots showed marked differences in the relative kinetics of protein appearance within nucleolar peribosomes and cytoplasmic subunits. Among the about 60 distinct proteins characterized in 80-S preribosomes, 9 ribosomal proteins appeared to incorporate radioactive amino acids more rapidly. These proteins become labeled gradually in the cytoplasmic ribosomal subunits. It was found that one non-ribosomal protein associated with 80-S preribosomes takes up label far more quickly than other preribosomal polypeptides. It is suggested that this set of proteins could associate early with newly transcribed pre-rRNA, more rapidly than others after their synthesis on polyribosomes, and could therefore play a role in the regulation of ribosome synthesis. In isolated 60-S and 40-S ribosomal subunits, we detected five proteins from the large subunit and four proteins from the small subunit which incorporate tritiated amino acids more quickly than the remainder. These proteins were shown to be absent or very faintly labeled in 80-S preribosomal particles, and would associate with ribosomal particles at later stages of the maturation process.